Divergent effects of phenothiazines on Leydig tumor cell steroidogenesis and adenylate cyclase activity.
The dose and temporal (1-24 h) effects of two phenothiazines, chlorpromazine and trifluoperazine, on steroidogenesis and adenylate cyclase activity of gonadotropin-responsive Leydig tumor cells (M5480A) in primary culture were examined. At low doses (e.g. 0.1-1 microM) these antipsychotic drugs were slightly inhibitory (trifluoperazine) or without effect (chlorpromazine), while at 25 microM each drug was weakly stimulatory to basal testosterone production. Trifluoperazine was, in general, inhibitory to HCG-stimulated testosterone production, but chlorpromazine exhibited paradoxical effects. At 5 and 10 microM this neuroleptic agent increased HCG-stimulated steroidogenesis, while at 25 microM testosterone production was inhibited. In a particulate fraction prepared from the tumor the activity of adenylate cyclase was stimulated 3.4-fold in the presence of 10 microM 5'-guanylimidodiphosphate and 5-fold in the presence of HCG plus the non-hydrolyzable GTP analogue. Between doses of 1-100 microM neither drug altered the basal activity of adenylate cyclase. Trifluoperazine at doses of 1-100 microM inhibited 5'-guanylimidodiphosphate-stimulated adenylate cyclase activity both with and without added gonadotropin. At doses of 1-10 microM chlorpromazine had no effect on adenylate cyclase activity, but it stimulated activity in the dose range of 20-100 microM. Interestingly, in the presence of 5'-guanylimidodiphosphate this drug did not alter the stimulated enzymic activity achieved with a maximal dose of HCG. Therefore, these phenothiazines exhibit quite divergent dose-dependent effects and their actions must occur at multiple loci. Also, it seems unlikely that the effects of these agents on steroidogenesis and adenylate cyclase activity can be reconciled solely in terms of calmodulin-mediated processes.